"Smart" delivery of antisense oligonucleotides by anionic pH-sensitive liposomes.
Antisense oligonucleotides are molecules that are able to inhibit gene expression being, therefore, potentially active for the treatment of viral infections cancer or inflammatory diseases. However, because of their poor stability in biological medium and their weak intracellular penetration, "smart" delivery systems such as anionic pH-sensitive liposomes were designed. Most known liposome formulations contain a specific phospholipid, phosphatidylethanolamine (PE), which undergoes a transition from lamellar to inverted micelles structures at low pH and allow fusion of liposomal and endosomal membranes and by consequence destabilization of the endosomes. Therefore, liposomes made of PE are able to release their contents in response to acidic pH within the endosomal system while remaining stable in plasma thus improving the cytoplasmic delivery of oligonucleotides after endocytosis. This review illustrates the advantages of this approach for the delivery of antisense oligonucleotides.